Helicobacter pylori is known to cause gastritis in the human stomach,1 2 to be an important factor in the development of peptic ulcer,1 3 and possibly also gastric cancer. 4 Histological examination of the infected gastric mucosa shows abundant accumulation of neutrophils. Despite this and high concentrations of antibodies against H pylori,5 the infection persists.
Neutrophils release inflammatory mediators into the surrounding milieu on contact with a variety of stimuli. 6 The pathogenesis of the tissue damage in chronic gastritis and duodenal ulcer is unknown but it is reasonable to believe that degranulation of proteolytic enzymes from neutrophils may contribute to the tissue damage as described for other chronic infections and for inflammatory disorders.7 8 The intracytoplasmic neutrophil granules contain a wide assortment of lysosomal enzymes including myeloperoxidase in the azurophilic granules. Leakage or secretion of myeloperoxidase to the outside of the cell can occur either during phagocytosis or after exposure of neutrophils to an antibody coated surface or a soluble stimulus. Myeloperoxidase is a crucial component in oxygen dependent microbial killing. Micro-organisms ingested by neutrophils initiate a process by which H202 formed by the respiratory burst reacts in the phagosome with myeloperoxidase released by degranulation to form a potent oxidant. The components of the myeloperoxidase system can be released to the outside of the cell, where they can attack extracellular targets.9
We have previously shown that H pylori induces phagocyte chemotaxis and oxidative burst response and that this is caused by a molecule that is different from N-formylatedoligopeptides (fMLP). [10] [11] [12] In this study we have measured myeloperoxidase release from neutrophils stimulated with fMLP, serum opzonised zymosan (OZ), and H pylori sonicate protein(s). We found that H pylori sonicate protein(s) did stimulate neutrophils to degranulation of the azurophilic granules caused by a protein distinct from fMLP.
Methods

ISOLATION OF NEUTROPHILS
Peripheral blood from healthy donors was drawn into citrated polypropylene tubes. Neutrophils were separated by dextran sedimentation followed by metrizoate/polysucrose gradient centrifugation ( immersing a sample of sonicate in a water bath; (b) dialysis of untreated as well as heat treated sonicate overnight against phosphate buffered saline with a cut off at 6-8 kDa; (c) treatment with 2 mg/ml pronase for one hour and with heat destroyed pronase (1 00°C for 10 minutes) as a control.
STATISTICAL ANALYSIS
The Mann-Whitney U test was used to analyse cross stimulation experiments. Wilcoxon's rank sum test was used to analyse the influence of modification of bacterial sonicate.
Results
Neutrophil degranulation was seen after direct stimulation with H pylori sonicate proteins in a concentration dependent way. Two 'degranulation' optima were obtained; (a) H pylori 100-250 pug/ml and (b) 2000 jig/ml (Table I ).
The potency was comparable with that of fMALP, but the response was less pronounced than in neutrophils stimulated with OZ. Priming of the neutrophil responsiveness was seen in a cross stimulation assay. We found that neutrophils when incubated in H pylori sonicate had an increased (p<005) subsequent responsiveness to fMLP and OZ. Preincubation in fMLP also primed responsiveness to OZ (Table II) .
The cross reaction experiments showed, that the degranulation after stimulation with H pylori sonicate protein(s) could not be blocked by preincubation of the neutrophils in fMLP, but the responsiveness to fMLP itself was blocked (Table II) Norgaard, Andersen, Nielsen Values are expressed as mean (SEM) of absorbance at 450 nm, corrected for the absorbance when stimulated with medium, in percentage of absorbance, when the neutrophils are treated with Triton-X 100 (total amount of myeloperoxidase). Number of experiments=4. Concentrations: Hpylori 1000 pg/ml, fMLP 10 5M. *p<0.05 compared with Hpyloni sonicate activity. not block the subsequent degranulation when stimulated with H pylori sonicate (Table II) .
Experiments with modified Hpylori sonicate (heat, dialysis, and pronase treatment) indicated that the phagocyte stimulating factor in H pylori is a protein.
After heat treatment the responsiveness of Hpylori sonicate was considerably reduced with increasing temperature (p<0 02). There was no difference when the sonicate was treated for a longer period (one hour) (data not shown). Dialysis of H pylori sonicate with a cut off at 8 kDa reduced the degranulation activity by about 50/o suggesting a small molecule to be, in part, responsible for the observed activity (Table III) . When Hpylori sonicate was pronase treated, the subsequent neutrophil degranulation seen was less than degranulation after dialyse treated Hpylori sonicate, but it could not be reduced as much as when heat treated. Hpylori sonicate treated with heat inactivated pronase had similar activity as untreated sonicate.
To see whether priming of the neutrophil responsiveness to fMLP was a common feature among H pylori strains, sonicate from two further clinical strains was tested. This study, concerning cross reactions (Table II) , supports previous data10-12 suggest- ing that the interacting properties of H pylori with the neutrophil membrane is in part due to protein(s) distinct from fMLP. This is in contrast with the results of Mooney et al who found that H pylori synthesises and secretes a fMLP like substance to the culture media.14 The substance was separated by high pressure liquid chromatography and cross reacted antigenically with fMLP. Culture of H pylori on solid media may be distinct from liquid medium, which may explain the difference. The results were confirmed by similar reaction of sonicate from two other clinical H pylori isolates, but it cannot be excluded that strain differences exist. This might also explain the difference between our results and those reported by Mooney et al. 14 Nevertheless Mooney et al have also found that the bacteria itself or after it had been opzonised did not induce a significant oxidative burst response, but prolonged the subsequent fMLP response -that is, 'priming'.
The activity for stimulation of neutrophil degranulation had several characteristics in common with the previously identified chemotactic and oxidative burst stimulatory property of H pylori sonicate.10-12 We found that preincubation in H pylori sonicate primed the subsequent degranulation of neutrophils stimulated with either fMLP or OZ and in cross stimulation experiments no desensitation was obtained between H pylori sonicate protein(s) and fMILP, but the neutrophils were deactivated to further reaction with the homologous stimulus (desensitation). The 
